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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By pouring in the ion which contains at least either the ion of the compound which contains an 
oxygen element in a silicon substrate, and oxygen ion The process of said silicon substrate which forms the 
diffusion field of this ion in the interior at least, and by heat-treating said silicon substrate in which said 
diffusion field was formed in an oxidation gas ambient atmosphere making the diffusion field of said ion into 
an internal silicon oxidizing zone, and forming the thermal oxidation film in the front face of said silicon 
substrate — this internal silicon oxidizing zone and this thermal oxidation film — with — **** — the 
formation approach of the silicon oxide characterized by including the process which forms the silicon oxide 
constituted. 

[Claim 2] The formation approach of the silicon oxide characterized by pouring in said ion in the direction of 

slant to the front face of said silicon substrate, and making said diffusion field estrange from the front face of 

said silicon substrate, and forming it in the formation approach of silicon oxide according to claim 1. 

[Claim 3] The formation approach of the silicon oxide which is characterized by forming the silicon oxide with 

which said internal silicon oxidizing zone and said thermal oxidation film were continuously united mutually in 

the formation approach of silicon oxide according to claim 1 in performing said heat-treatment. 

[Claim 4] The formation approach of the silicon oxide characterized by removing said surface silicon oxide 

before forming surface silicon oxide in the front face of said silicon substrate, irjecting said ion into said 

silicon substrate through this surface silicon oxide in the formation approach of silicon oxide according to 

claim 1 and performing said heat-treatment. 

[Claim 5] The process which forms the mask which has opening in the field of a schedule to which the 
component isolation region of this silicon substrate is formed in the silicon substrate bottom, By pouring in 
alternatively the ion which contains at least either the ion of the compound which contains an oxygen 
element in said silicon substrate from said opening, and oxygen ion The process of this silicon substrate 
which forms the diffusion field of this ion in the interior at least, and. by heat-treating said silicon substrate in 
which said diffusion field was formed in an oxidation gas ambient atmosphere making said diffusion field into 
an internal silicon oxidizing zone, and forming the thermal oxidation film in the front face of said silicon 
substrate — this internal silicon oxidizing zone and this thermal oxidation film — with — **** — the 
formation approach of the field oxide characterized by including the process which forms the field oxide 
constituted. 

[Claim 6] The formation approach of the field oxide characterized by making the field included at least 
estrange a part of field of a schedule in which said ion is poured in in the direction of slant to the front face 
of said silicon substrate, and the active field of said silicon substrate is formed in said diffusion field in the 
formation approach of field oxide according to claim 5 from the front face of this silicon substrate, and 
forming it in it. 

[Claim 7] The formation approach of the field oxide which is characterized by forming the silicon oxide with 
which said internal silicon oxidizing zone and said thermal oxidation film were continuously united mutually in 
the formation approach of field oxide according to claim 5 in performing said heat-treatment. 
[Claim 8] The formation approach of the field oxide characterized by removing said surface silicon oxide 
before forming surface silicon oxide in the front face of said silicon substrate, iryecting said ion into said 
silicon substrate through this surface silicon oxide in the formation approach of field oxide according to claim 
5 and performing said heat-treatment. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the formation approach of field oxide and silicon oxide in 

manufacture of a semiconductor device. 

[0002] 

[Description of the Prior Art] An example of the manufacture approach of the field oxide in manufacture of 
the conventional semiconductor fabrication machines and equipment is indicated by reference 1: ("LSI 
process engineering" 1982, the Ohm-Sha **, pp.1 57-1 58). According to the technique of an indication in this 
reference, field oxide was formed according to the following processes. First, the mask pattern which has 
opening to the formation schedule field of the component isolation region of a silicon substrate is formed on 
a silicon substrate. Next, field oxide was formed by heat-treating the silicon substrate exposed to opening of 
this mask pattern in an oxygen ambient atmosphere, and forming the thermal oxidation film in opening. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if field oxide is formed by the above-mentioned 
approach, the oxidizing zone called a BAZU beak will be formed as indicated by the 157th page of above- 
mentioned reference. When the BAZU beak was formed, there was a trouble that the dimension of the 
formed field oxide will shift from the dimension of a design. For this reason, it will be necessary not only to 
design the dimension of opening of a mask pattern, but it got down from the gap of the dimension by 
formation of a BAZU beak, and formation of a BAZU beak had become the hindrance of detailed-izing of a 
semiconductor device. Moreover, since thickness was thin as field oxide, the part of a BAZU beak had the 
trouble that leakage current will increase, when a BAZU beak arose. Moreover, when a conductive layer was 
formed on a BAZU beak, there was a trouble that parasitic capacitance will arise on both sides of this BAZU 
beak. 

[0004] For this reason, implementation of the formation approach of the field oxide which can aim at control 

of formation of a BAZU beak, and the formation approach of silicon oxide was desired. 

[0005] 

[Means for Solving the Problem] 

(1st invention) According to the formation approach of the silicon oxide the 1st invention concerning this 
application By pouring in the ion which contains at least either the ion of the compound which contains an 
oxygen element in a silicon substrate, and oxygen ion The process of a silicon substrate which forms the 
diffusion field of this ion in the interior at least, and by heat-treating the silicon substrate in which the 
diffusion field was formed in an oxidation gas ambient atmosphere making the diffusion field of ion into an 
internal silicon oxidizing zone, and forming the thermal oxidation film on the surface of a silicon substrate — 
this internal silicon oxidizing zone and this thermal oxidation film — with — **** — it is characterized by 
including the process which forms the silicon oxide constituted. 

[0006] Thus, according to the formation approach of the silicon oxide the 1st invention, in the case of heat- 
treatment, the oxygen ion of a diffusion field combines with the silicon atom of a silicon substrate, and forms 
an internal silicon oxidizing zone. For this reason, the silicon oxide of thickness which set this internal silicon 
oxidizing zone and the thermal oxidation film which oxidized from the front face can be formed. Consequently, 
the silicon oxide of desired thickness can be obtained by the time amount (heating time) of heat-treatment 
shorter than before. For this reason, formation of a BAZU beak can be controlled by shortening heating time 
a BAZU beak grows up to be. 
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£0007] Moreover, in the formation approach of the silicon oxide the 1st invention, it is good to pour in ion in 
the direction of slant to the front face of a silicon substrate, and to make a diffusion field estrange from the 
front face of a silicon substrate, and to form it preferably. 

[0008] Thus, if ion is poured in in the direction of slant, internal silicon oxide can be formed in the interior of 
the silicon substrate part of the field which does not form the thermal oxidation film in a front face. 
[0009] Moreover, in heat-treating preferably, in the formation approach of the silicon oxide the 1st invention, 
it is good to form the silicon oxide with which an internal silicon oxidizing zone and the thermal oxidation film 
were continuously united mutually. 

[0010] Thus, if an internal silicon oxidizing zone and the thermal oxidation film are continuously united as a 
result of heat-treatment, insulating improvement in silicon oxide can be aimed at. 

[0011] Moreover, in the formation approach of the silicon oxide the 1st invention, before forming surface 
silicon oxide and heat-treating by injecting ion into a silicon substrate through this surface silicon oxide on 
the surface of a silicon substrate preferably, it is good to remove surface silicon oxide. 
[0012] Thus, if ion is poured in through surface silicon oxide, generating of the damage of the silicon 
substrate by the ion implantation can be reduced. 

[0013] (2nd invention) According to the formation approach of the field oxide the 2nd invention concerning 
this application, again The process which forms the mask pattern which has opening in the field of a schedule 
to which the component isolation region of this silicon substrate is formed in the silicon substrate bottom, By 
pouring in alternatively the ion which contains at least either the ion of the compound which contains an 
oxygen element in a silicon substrate from opening, and oxygen ion The process of this silicon substrate 
which forms the diffusion field of this ion in the interior at least, and by heat-treating the silicon substrate in 
which the diffusion field was formed in an oxidation gas ambient atmosphere making a diffusion field into an 
internal silicon oxidizing zone, and forming the thermal oxidation film on the surface of a silicon substrate — 
this internal silicon oxidizing zone and this thermal oxidation film — with — **** — it is characterized by 
including the process which forms the field oxide constituted. 

[0014] Thus, according to the formation approach of the field oxide the 2nd invention, a diffusion field also 
serves as an internal silicon oxidizing zone in the case of heat-treatment. For this reason, the field oxide of 
thickness which set this internal silicon oxidizing zone and the thermal oxidation film which oxidized from the 
front face can be formed. Consequently, the field oxide of desired thickness can be obtained by the time 
amount (heating time) of heat-treatment shorter than before. For this reason, formation of a BAZU beak can 
be controlled by shortening heating time a BAZU beak grows up to be. 

[0015] Moreover, in the formation approach of the field oxide the 2nd invention, it is good to make the field 
included at least estrange a part of field of a schedule in which ion is poured in in the direction of slant to 
the front face of a silicon substrate, and the active field of a silicon substrate is preferably formed in a 
diffusion field from the front face of this silicon substrate T and to form it in it. 

[001 6] Thus, if ion is poured in in the direction of slant, an internal silicon oxidizing zone can be formed in the 
interior of the silicon substrate part of the active field which does not form the thermal oxidation film in a 
front face which is the field covered by the mask pattern at the time of an ion implantation. Consequently, 
reduction of the parasitic capacitance of the active field part in which the internal silicon oxidizing zone was 
formed can be aimed at. 

[0017] Moreover, in heat-treating preferably, in the formation approach of the field oxide the 2nd invention, it 
is good to form the field oxide with which an internal silicon oxidizing zone and the thermal oxidation film 
were continuously united mutually. 

[0018] Thus, if an internal silicon oxidizing zone and the thermal oxidation film are continuously united as a 
result of heat-treatment, insulating improvement in field oxide can be aimed at. 

[0019] Moreover, in the formation approach of the field oxide the 2nd invention, before forming surface 

silicon oxide and heat-treating by injecting ion into a silicon substrate through this surface silicon oxide on 

the surface of a silicon substrate preferably, it is good to remove surface silicon oxide. 

[0020] Thus, if ion is poured in through surface silicon oxide, generating of the damage of the silicon 

substrate by the ion implantation can be reduced. 

[0021] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the gestalt of implementation of the 
formation approach of the silicon oxide the 1st invention concerning this application and the formation 
approach of the field oxide of the 2nd invention is explained. In addition, the drawing to refer to shows the 
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magnitude, the configuration, and arrangement relation of each constituent roughly to extent which can 
understand these invention. Therefore, these invention is not limited to the example of illustration. Moreover, 
a drawing omits and shows a part of hatching of a cross-section part 

-[0022] (Gestalt of the 1st operation) With reference to drawing 1 , the gestalt of implementation of the 1st of 
the formation approach- of the silicon oxide of the 1st invention is explained. (A) - (C) of drawin g 1 is 
important section cross-section process drawing with which explanation of the formation approach of the 
silicon oxide of the gestalt the 1st operation is presented. 

[0023] First, in the gestalt of this operation, in order to perform alternative impregnation of ion, the mask 
pattern 14 of the nitride which has opening 12 is formed on a silicon substrate 10 ((A) of drawin g 1 ). 
[0024] Next, the diffusion field 18 of oxygen ion is formed in the interior of a silicon substrate 10 by injecting 
the oxygen ion 16 into a silicon substrate 10 alternatively from opening 12 ((B) of drawin g 1 ). 
[0025] In addition, this diffusion field may reach surface 10a of a silicon substrate 10. Moreover, in drawin g 
1 , the arrow head shows the oxygen ion 16 poured in typically. 

[0026] next, the thing for which the diffusion field 18 is made into the internal silicon oxidizing zone 20, and 
the thermal oxidation film 22 is formed on the surface of a silicon substrate by heat-treating the silicon 
substrate 10 in which the diffusion field 18 was formed in the oxygen gas ambient atmosphere as oxidation 
gas — this internal silicon oxidizing zone 20 and this thermal oxidation film 22 — with — **** — the silicon 
oxide 24 constituted is formed ((C) of drawing 1 ). 

[0027] Moreover, as for the silicon oxide 24 shown in (C) of drawin g 1 , the internal silicon oxidizing zone 20 
and the thermal oxidation film 22 are continuously united mutually. 

[0028] (Gestalt of the 2nd operation) Next, with reference to drawin g 2 , the gestalt of implementation of the 
2nd of the formation approach of the silicon oxide of the 1st invention is explained. (A) - (D) of drawing 2 is 
important section cross-section process drawing with which explanation of the formation approach of the 
silicon oxide of the gestalt the 2nd operation is presented. 

[0029] First, in the gestalt of this operation, in order to perform alternative impregnation of ion, the mask 
pattern 14 of the nitride which has opening 12 is formed on a silicon substrate 10 ((A) of drawin g 2 ). 
[0030] Next, the 1st diffusion field 26 of oxygen ion is formed in the interior of a silicon substrate 10 by 
injecting the oxygen ion 16 into a silicon substrate 10 alternatively from opening 12 ((B) of drawing 2 ). 
[0031] In the case of the 1st ion implantation, ion is poured in in the direction of slant to the front face of a 
silicon substrate, and a diffusion field is made to estrange from the front face of a silicon substrate, and is 
formed. ((B) of drawin g 1 ) . Moreover, the range of an impregnation include angle is restricted by the ratio of 
the die length of the opening 12 which met in the leaned direction, and the thickness of the mask pattern 14. 
[0032] Next, an impregnation include angle is leaned in the direction to which the impregnation include angle 
was leaned on the occasion of the 1st ion implantation, and the opposite direction, and the 2nd ion 
implantation is performed. And the 2nd diffusion field 28 is made to estrange from the front face of a silicon 
substrate, and is formed ((C) of drawin g 2 ). 

[0033] Next, by heat-treating the silicon substrate 10 in which the 1st diffusion field 26 and the 2nd diffusion 
field 28 were formed in the oxygen gas ambient atmosphere as oxidation gas By making the 1st diffusion field 
26 into the 1st internal silicon oxidizing zone 30, making the 2nd diffusion field 28 into the 2nd internal silicon 
oxidizing zone 32, and forming the thermal oxidation film 34 in the front face of a silicon substrate 10 these 
the 1st and 2nd internal silicon oxidizing zones 30 and 32 and these thermal oxidation film 34 — with — **** 
— the silicon oxide 36 constituted is formed ((D) of drawing 2 ). 

[0034] Moreover, as for the silicon oxide 36 shown in (D) of drawin g 2 , the 1st internal silicon oxidizing zone 
30 and the 2nd internal silicon oxidizing zone 32, and the thermal oxidation film 34 are continuously united 
mutually. 

[0035] (Gestalt of the 3rd operation) a degree — drawin g 3 - drawin g 6 — referring to — the example of the 
formation approach of the silicon oxide the 1st invention, and the formation approach of the field oxide of the 
2nd invention — in all — it explains as a gestalt of the 3rd operation. (A) - (C) of drawing 3 is 1st important 
section cross-section process drawing with which explanation of the formation approach of the field oxide of 
the gestalt the 3rd operation is presented. (A) - (C) of drawing 4 is the 2nd important section cross-section 
process drawing following (C) of drawin g 3 . (A) - (C) of drawin g 5 is the 3rd important section cross-section 
process drawing following (C) of drawin g 4 . (A) - (C) of drawin g 6 is the 4th important section cross-section 
process drawing following (C) of drawin g 5 . 

[0036] According to the formation approach of the field oxide of the gestalt the 3rd operation, a mask 
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pattern is first formed in the silicon substrate bottom. This mask pattern has opening to the field of a 
schedule in which the component isolation region of this silicon substrate is formed. 

[0037] A silicon substrate (silicon wafer) 40 is first prepared in formation of a mask pattern ((A) of drawin g 
3 ). 

[0038] And pure water washes this silicon substrate 40 for 20 seconds using the hydrofluoric-acid solution 
diluted to 1%. Next, a silicon substrate 40 is washed using pure water. 

[0039] Next, surface silicon oxide 42 is formed in the front face of this silicon substrate 40 ((B) of drawin g 
3). 

[0040] A silicon substrate 40 is first installed in a horizontal-type oxidation furnace (not shown) in formation 
of surface silicon oxide 42. And the front face of a silicon substrate is made to oxidize this silicon substrate 
40 thermally for 45 minutes at the temperature of 950 degrees C among an oxygen ambient atmosphere. Of 
this thermal oxidation, surface silicon oxide (silicon thermal oxidation film) 42 with a thickness of 10nm is 
formed. 

[0041] Next, the silicon nitride 44 is formed on surface silicon oxide 42 ((C) of drawing 3 ). 

[0042] The silicon substrate 40 in which surface silicon oxide 42 was formed is first installed in the furnace 

of reduced pressure chemical-vapor-deposition equipment (not shown) in formation of the silicon nitride 44. 

And it is NH3 about this silicon substrate 40. And SiH4 Heat treatment is carried out for 95 minutes at the 

temperature of 800 degrees C among the ambient atmosphere with which it was mainly concerned. Of this 

heat treatment, the silicon nitride 44 of about 200nm thickness is formed. 

[0043] Next, the resist pattern 46 is formed on the silicon nitride 44. (A of drawing 4 ). 

[0044] After taking out first the silicon substrate 40 in which the silicon nitride 44 was formed from the 

inside of the furnace of reduced pressure chemical-vapor-deposition equipment in formation of the resist 

pattern 46 and applying the resist of about 1 -micrometer thickness on the silicon nitride 44, the resist 

pattern 46 which has opening 50 is formed in the isolation formation schedule field 48 through the usual 

exposure and a development process. 

[0045] Next, the part exposed to the opening 50 of the silicon nitride 44 by reactive ion etching is removed 
using the resist pattern 46 as an etching mask, and the silicon nitride pattern 52 is formed ((B) of drawin g 4 ). 

[0046] Thus, the mask pattern 54 which consists of a resist pattern 46 and a silicon nitride pattern 52 is 
formed. 

[0047] Next, the diffusion field 58 of oxygen ion is formed in the interior of a silicon substrate 40 by pouring 
the oxygen ion 56 into the isolation formation schedule field 48 alternatively ((C) of drawing 4 ). In addition, in 
(C) of drawin g 4 , the arrow head shows the oxygen ion 56 poured in typically. 

[0048] In impregnation of oxygen ion, the silicon substrate 40 in which the mask pattern 54 was formed is 
first installed in ion implantation equipment (not shown). And they are acceleration voltage 150keV, and dose 
4x1017 ion / cm 2 perpendicularly to surface 40a of this silicon substrate 40. On conditions, an ion 
implantation is performed using oxygen gas. Consequently, oxygen ion is poured in through surface silicon 
oxide 42 from the opening 50 of the mask pattern 54, and the diffusion field 58 is formed in the interior of the 
silicon substrate 40 of the isolation formation schedule field 48. moreover — as the conditions in the case of 
an ion implantation — acceleration voltage 50keV - 200keV, and 9x1017 ion / [ a dose 1x1017 - ] cm2 it is - 
- things are desirable. 

[0049] Here, oxygen ion distribution of the sijicon substrate 40 interior investigated with Auger electron 
spectroscopy in the graph of drawin g 7 is shown. The axis of abscissa of the graph of drawin g 7 expresses 
the depth (micrometer) from surface 40a of a silicon substrate 40, and the axis of ordinate expresses Auger 
electron reinforcement (arbitration unit). And the curve I in drawin g 7 shows that the diffusion field is formed 
in the interior of a silicon substrate 40 centering on near a depth of 0.38 micrometers. 

[0050] Moreover, the projection range of the acceleration energy at the time of an oxygen ion implantation 
and oxygen ion and the count result of relation with standard deviation are shown in the graph of drawin g 8 . 
The axis of abscissa of the graph of drawin g 8 expresses acceleration energy, and the axis of ordinate 
expresses the depth (nm) and standard deviation (nm) from a front face of a silicon substrate with the 
opposite numeral, and curve III showing the curve II showing projection range, and standard deviation from — 
it turns out that the projection range in acceleration energy 150keV is about 380nm, and standard deviation 
is about 90nm. This projection range is mostly in agreement with distribution of the oxygen ion shown in 
drawin g 7 . 
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[0051] In addition, based on a formula (3-19), drawin g 8 is [ being / in_which of the count approach used in 

order to obtain the graph of drawin g 8 is indicated by reference 2: (p1 84-1 89 of electronic ingredient series 

"a silicon crystal and doping", 1986, and the Maruzen **********) / a technique, and ] especially equivalent 

to page [ 186th ] drawing 3 of reference 2, and 1 1 from a page [ 186th ] formula (3-15). 

[0052] Moreover, the impregnation time amount t (second) of the oxygen ion for obtaining desired dose phi 

(ion / cm2) to a silicon substrate is conventionally given by the well-known following (1) formula. 

[0053] 

t=(phixSt x1. 602x1 01 7)/I ... (1) 

However, in St (cm2), the gross area by which an ion beam is irradiated, and I (A) express the beam current 
in an end station. Here, an above-mentioned ion notes entry condition is I=100microA, St =4cm2, and 
phi=1.2x1018 ion / cm2 as an example, although it differs. If it substitutes, t will become about 4 hours and 
50 minutes. 

[0054] Next, the resist pattern 46 is removed in advance of heat-treatment ((A) of drawin g 5 ). 

[0055] Next, in advance of heat-treatment, the part exposed to the opening 50 of surface silicon oxide 42 is 

removed using hydrogen fluoride (HF) ****** 5% ((B) of drawin g 5 ). 

[0056] By removing the part exposed to the opening 50 of surface silicon oxide 42, the main parts which 
received the damage by the ion implantation are removable. 

[0057] Next, by heat-treating the silicon substrate 40 in which the diffusion field 58 was formed in an oxygen 
gas ambient atmosphere By making the diffusion field 58 into the internal silicon oxidizing zone 60, and 
forming the thermal oxidation film 62 in the front face of a silicon substrate 40 This internal silicon oxidizing 
zone 60 and this thermal oxidation film 62 are continuously united mutually, and form field oxide 64 with a 
thickness of about 500nm in opening 50 ((C) of drawin g 5 ). 

[0058] In performing this heat-treatment, the silicon substrate 40 from which the part exposed to the 
opening 50 of surface silicon oxide 42 was removed first is installed in a horizontal-type oxidation furnace. 
And this silicon substrate 40 is heated for 10 minutes at the temperature of 1000 degrees C among the 
ambient atmosphere which mixed oxygen and hydrogen at a rate of 15 to 10. In addition, the range of 800 
degrees C - 1200 degrees C is suitable for heating temperature. This is to become easy to condense silicon 
in the thermal oxidation film, when it will become easy to generate a rearrangement and a minute defect in a 
silicon substrate if heating temperature becomes lower than 800 degrees C, and heating temperature 
becomes higher than 1200 degrees C. 

[0059] Moreover, in the case of this heat-treatment, the thermal oxidation film 66 is formed also on the 
silicon nitride pattern 52. 

[0060] Here, the sectional view of BAZU beak partial 64a of field oxide 64 is shown in drawin g 9 . Moreover, 
the configuration of the BAZU beak at the time of forming field oxide with a same thickness [ as the gestalt 
of this^operation ] of about 500nm in drawin g 9 by the conventional approach is shown typically. By the 
conventional approach, it is required to perform heat-treatment for about 100 minutes, although about 
500nrn field oxide in thickness is formed. 

[0061] With this point and the gestalt of this operation, the field oxide of comparable thickness can be 
formed by the heat-treatment for about 10 minutes of 1/10 over the past. Consequently, in the gestalt of 
this operation, growth of a BAZU beak can be controlled to about 1/2 over the past. Therefore, in the gestalt 
of this operation, formation of a BAZU beak can be controlled and the field oxide of desired thickness can be 
formed. 

[0062] In addition, in the comparison of growth of a BAZU beak, since distinction of the location at the tip of 
a horizontal BAZU beak is difficult, the thickness of the BAZU beak in 0.5-micrometer outside (mask pattern 
side) is measured and compared from the edge of a mask pattern for convenience. 

[0063] Next, the thermal oxidation film 66 formed on the silicon nitride pattern 52 on the occasion of heat- 
treatment is removed using HF solution diluted to 5% ((A) of drawin g 6 ). 

[0064] Next, the silicon nitride pattern 52 is removed using the phosphoric acid heated by 180 degrees C ((B) 
of drawin g 6 ). 

[0065] Next, extant surface silicon oxide 42a is removed using HF solution diluted to 5%. This surface silicon 
oxide 42a is removed, the field which surface 40a of a silicon substrate 40 exposed turns into the active field 
68, and the field in which field oxide 64 was formed turns into the component isolation region 70 ( drawin g 6 
(«). 

[0066] Thus, according to the formation approach of the field oxide the 2nd invention, a diffusion field also 
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serves as an internal silicon oxidizing zone in the case of heat-treatment. For this reason, the silicon oxide of 
thickness which doubled this internal silicon oxidizing zone and the thermal oxidation layer which oxidized 
from the front face can be formed. Consequently, the field oxide of desired thickness can be obtained by the 
-time amount (heating time) of heat-treatment shorter than before. For this reason, formation of a BAZU beak 
can be controlled by shortening heating time a BAZU beak grows up to be. 

[0067] (Gestalt of the 4th operation) next, drawing 10 and drawin g 1 1 — referring to — the example of the 
formation approach of the silicon oxide the 1st invention, and the formation approach of the field oxide of the 
2nd invention — in all — it explains as a gestalt of the 4th operation. (A) - (C) of drawin g 10 is 1st important 
section cross-section process drawing with which explanation of the formation approach of the field oxide of 
the gestalt the 4th operation is presented. (A) - (D) of drawing 1 1 is the 2nd important section cross-section 
process drawing following (C) of drawin g 10 . 

[0068] in addition, the process which forms the mask pattern 54 in the gestalt of the 4th operation — until - 
- since it is the same as that of the process in the gestalt of the 3rd operation of a ****, the detailed 
explanation is omitted. Moreover, in drawing 10 and drawing 1 1 , the same sign is attached and shown in the 
same constituent as the sign of the constituent in the gestalt of the 3rd operation. 

[0069] First, the condition that the mask pattern 54 was formed on the silicon substrate 40 at (A) of drawing 
10 is shown. (A) of drawin g 10 corresponds to (B) of drawin g 4 . 

[0070] In the gestalt of the 4th operation, after the mask pattern 54 is formed, direction (going to the lower 
right from the upper left in drawing 10 ) impregnation is carried out in slanting [ slight / which leaned 1 1 
degrees of ion to the front face of a silicon substrate 40 ]. The 1st diffusion field 72 is formed in the field 
which includes a part of field of a schedule in which the active field of a silicon substrate 40 is formed by this 
1st ion implantation, i.e., a field including a part of field of the mask pattern 54 bottom. Moreover, this 1st 
diffusion field 72 is made to estrange from the front face of a silicon substrate 40, and is formed ((B) of 
drawing 10 ). Moreover, the range of an impregnation include angle is restricted by the ratio of the die length 
of the opening 50 which met in the leaned direction, and the thickness of the mask pattern 54. 
[0071] Next, a direction of grouting is leaned to an opposite direction in the 1st time (going to the lower left 
from the upper right in drawing 10 ), the 2nd ion implantation is performed, and the 2nd diffusion field 74 is 
formed ((C) of drawing 10 ). The 2nd diffusion field 74 as well as the 1st diffusion field 72 is estranged and 
formed from surface 40a of a silicon substrate 40. 

[0072] Moreover, everything but things with a direction of grouting slanting [ the 1st time and the 2nd ion 
notes entry condition ] is the same as that of the ion notes entry condition in the gestalt of the 3rd 
operation mentioned above. Moreover, the range of an impregnation include angle is restricted by the ratio of 
the die length of the opening 50 which met in the leaned direction, and the thickness of the mask pattern 54. 
[0073] Next, the resist pattern 46 is removed in advance of heat-treatment ((A) of drawing 1 1 ). 
[0074] Nextjn advance of heat-treatment, the part exposed to the opening 50 of surface silicon oxide 42 is 
removed using hydrogen fluoride (HF) ****** 5% ((B) of drawin g 1 1 ). 

[0075] Next, by heat-treating the silicon substrate 40 in which the 1st and 2nd diffusion fields 72 and 74 
were formed in an oxygen gas ambient atmosphere By making the 1st diffusion field 72 into the 1st internal 
silicon oxidizing zone 76, and making the 2nd diffusion field 74 into the 2nd internal silicon oxidizing zone 78, 
and forming the thermal oxidation film 80 in the front face of a silicon substrate 40 These the 1st and 2nd 
internal silicon oxidizing zones 76 and 78 and these thermal oxidation film 80 are continuously united 
mutually, and form field oxide 82 with a thickness of about 500nm in opening 50 ((C) of drawin g 1 1 ). 
Moreover, in the case of this heat-treatment, the thermal oxidation film 66 is formed also on the silicon 
nitride pattern 52. 

[0076] Next, the thermal oxidation film 66, the silicon nitride pattern 52, and extant surface silicon oxide 42a 
are removed one by one like the gestalt of the 3rd operation mentioned above. Consequently, the part which 
the front face of a silicon substrate 40 exposed serves as the active field 68, and the part which field oxide 
has exposed serves as the component isolation region 70. 

[0077] In the gestalt of the 4th operation, since the 1st internal silicon oxidizing zone 78 and the 2nd internal 
silicon oxidizing zone 78 are formed in active field 68 a part of bottoms, reduction of the parasitic 
capacitance of an active field can be aimed at. 

[0078] Although the gestalt of each operation mentioned above explained only the example which constituted 
these invention from specific conditions using the specific ingredient, these invention can perform many 
modification and deformation. For example, in the gestalt of each operation mentioned above, although the 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/06/09 



7/7 v? 



example of the silicon oxide with which internal silicon oxide and the thermal oxidation film were continuously 
united mutually, and field oxide was explained as a result of heat-treatment, by these invention, internal 
silicon oxide and the thermal oxidation film do not necessarily need to be continuing. 
-[0079] Moreover, in the gestalt of each operation mentioned above, although oxygen gas was used as 
oxidation gas on the occasion of heat-treatment, in these invention, the mixed gas of the mixed gas of 
oxygen and hydrogen, the mixed gas of oxygen and nitrogen or oxygen, hydrogen, and nitrogen may be used 
as oxidation gas. 

[0080] Moreover, in the gestalt of each operation mentioned above, although one ion implantation was 
performed on certain conditions (acceleration voltage, dose), by these invention, one ion implantation may be 
divided into multiple times, impregnation conditions may be changed, respectively, and an ion implantation 
may be performed, for example, — first — acceleration voltage 150keV, dose 4x1017 ion / cm2 next 100keV, 
2x1017 ion / cm2 next 80keV, and 1x1017 ion / cm2 An ion implantation may be performed lowering 
acceleration voltage one by one. Acceleration voltage is lowered for pouring in ion first to a deep place and 
pouring in ion to a shallow place later. Thus, if an ion implantation is divided and carried out to multiple times, 
compared with the case where it pours in at once, it is also possible to form a diffusion field covering the 
depth of the larger range. 
[0081] 

[Effect of the Invention] 

(1st invention) According to the formation approach of the silicon oxide the 1st invention, a diffusion field 
serves as an internal silicon oxidizing zone in the case of heat-treatment. For this reason, the silicon oxide of 
thickness which set this internal silicon oxidizing zone and the thermal oxidation film which oxidized from the 
front face can be formed. Consequently, the silicon oxide of desired thickness can be obtained by the time 
amount (heating time) of heat-treatment shorter than before. For this reason, formation of a BAZU beak can 
be controlled by shortening heating time a BAZU beak grows up to be. 

[0082] Moreover, if ion is poured in in the direction of slant, an internal silicon oxidizing zone can be formed 
in the interior of the silicon substrate part of the field which does not form the thermal oxidation film in a 
front face. 

[0083] Moreover, if an internal silicon oxidizing zone and the thermal oxidation film are continuously united as 
a result of heat-treatment, insulating improvement in silicon oxide can be aimed at. 

[0084] Moreover, if ion is poured in through surface silicon oxide, generating of the damage of the silicon 
substrate by the ion implantation can be reduced. 

[0085] (2nd invention) According to the formation approach of the field oxide the 2nd invention, a diffusion 
field serves as an internal silicon oxidizing zone again in the case of heat-treatment. For this reason, the 
silicon oxide of thickness which set this internal silicon oxidizing zone and the thermal oxidation film which 
oxidized from the front face can be formed. Consequently, the field oxide of desired thickness can be 
obtained by the time amount (heating time) of heat-treatment shorter than before. For this reason, formation 
of a BAZU beak can be controlled by shortening heating time a BAZU beak grows up to be. 
[0086] Moreover, if ion, such as oxygen, is poured in in the direction of slant, an internal silicon oxidizing zone 
can be formed in the interior of the silicon substrate part of the active field which does not form the thermal 
oxidation film in a front face which is the field covered by the mask pattern at the time of an ion 
implantation. Consequently, reduction of the parasitic capacitance of the active field part in which the 
internal silicon oxidizing zone was formed can be aimed at. 

[0087] Moreover, if an internal silicon oxidizing zone and the thermal oxidation film are continuously united as 
a result of heat-treatment, insulating improvement in field oxide can be aimed at. 

[0088] Moreover, if ion is poured in through surface silicon oxide, generating of the damage of the silicon 
substrate by the ion implantation can be reduced. 
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NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] (A) - (C) is important section cross-section process drawing with which explanation of the 
formation approach of the silicon oxide of the gestalt the 1st operation is presented. 
[Drawin g 2] (A) - (D) is important section cross-section process drawing with which explanation of the 
formation approach of the silicon oxide of the gestalt the 2nd operation is presented. 

[Drawin g 3] (A) - (C) is 1st important section cross-section process drawing with which explanation of the 
formation approach of the field oxide of the gestalt the 3rd operation is presented. 

[Drawin g 4] (A) - (C) is the 2nd important section cross-section process drawing following (C) of drawin g 3 . 
[Drawing 5] (A) - (C) is the 3rd important section cross-section process drawing following (C) of drawing 4 . 
[Drawin g 6] (A) - (C) is the 4th important section cross-section process drawing following (C) of drawin g 5 . 
[Drawin g 7] It is the graph which shows the measurement result of the oxygen ion distribution inside the 
silicon substrate by Auger electron spectroscopy. 

[Drawin g 8] It is the graph which shows the projection range of the acceleration energy at the time of an 
oxygen ion implantation, and oxygen ion, and the count result of relation with standard deviation. 
[Drawing 9] It is the sectional view of the BAZU beak part of field oxide. 

[Drawin g 10] (A) - (C) is 1st important section cross-section process drawing with which explanation of the 
formation approach of the field oxide of the gestalt the 4th operation is presented. 

[Drawin g 1 1] (A) - (D) is the 2nd important section cross-section process drawing following (C) of drawin g 
10. 

[Description of Notations] 

10: Silicon substrate 

1 0a: Front face 

12: Opening 

14: Mask pattern 

16: Oxygen ion 

18: Diffusion field 

20: Internal silicon oxidizing zone 

22: Thermal oxidation film 

24: Silicon oxide 

26: The 1st diffusion field 

28: The 2nd diffusion field 

30: The 1st internal silicon oxidizing zone 

32: The 2nd internal silicon oxidizing zone 

34: Thermal oxidation film 

36: Silicon oxide 

40: Silicon substrate 

40a: Front face 

42 42a: Surface silicon oxide 

44: Silicon nitride 

46: Resist pattern 

48: Isolation formation schedule field 
50: Opening 
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52: Silicon nitride pattern 

54: Mask pattern 

56: Oxygen ion 

-58: Diffusion field 

60: Internal silicon oxidizing zone 

62: Thermal oxidation film 

64: Field oxide 

64a: BAZU beak part 

66: Thermal oxidation film 

68: Active field 

70: Component isolation region 

72: The 1st diffusion field 

74: The 2nd diffusion field 

76: The 1st internal silicon oxidizing zone 

78: The 2nd internal silicon oxidizing zone 

80: Thermal oxidation film 

82: Field oxide 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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[0 0 2 0] C(D,fcplC. g|0>y 3>K*b®£fl*UT 
-f3j->*aAmtf. -f*>;iAlc<fca->y 3>gtg<0 
^> - >?<D^*fiiar -5 C £ -5. 

[0 0 21] 

[^(DHJSWJBfil] 0®£#8Bl,T. CCDiUSi 

lc«SSfl 1 (D38fflCD-> U a >8Hk§icDfl5j3c;fr;£;fc <fctfSf? 
2©S^(D7^ -;U K&<blgCDff5fiE^;£<DliSg<Dfl5ffit[C 

^CO^W^^JtCBBS^tl-SfcCDTIiteOp 0 
[0 0 2 2] (§11 CDHfiS(OJfc/is) 01 £#HSL.T. IB 

I <ofgw<o->y □ >mtm<DmfS.^m<Dm 1 conaecofl? 
jsic^oTijtw-f-s. mo (a) ~ (o i*. si® 

[0 0 2 3] Jfe-T. CCDitSSCDffJ/ilCfclvCli. 

igaspi 2^wr*^k^ro^x^/'<^>i 4&mf$.? 

S (0 1 <D (A) ) . 

[0 0 2 4] ;*IC. ggPgM 2#e,->y 3>S«1 0 IC 

>B«1 OCDrtSBfcKSI-f *><Ot£l*fiI« 1 
* (01O (B) ) . 
[0 0 2 5] (Si. Z<Dft8imm*'>>J 3>g*6l 0<0§l 

II 0 alCgUTOTfcaiV, £/c. SI iCfcOTti, 

<5„ 

[0026] ;*ic. ffiigflMi 8 *<jf5fiE $nrc-> 'j 

1 2 0 i l/, j^o. -> U 3 >gt&CDitH(CfEft&<bJgi 2 2 
£Bf&TZZ.£lz£V. C<Drtg|5->'J 3>&-fbJf2 0 i: 
CO&gHbfiii 2 2 t^WoTfflfiKSn'Sy'J 3>KfbI 

2 4&Bmt Z (01 © (C) ) . 

[0 0 2 7] $/c. 01(0 (C) lC^-r->'J 3>^<b8I 

2 4 i*. rtgp-> u 3 >K<ks 2 o tmmm 2 2 £#5 

l MCffiB! U T-<* <b & o TO 

[0 0 2 8] (IS 2 (DfgSS<0ff$8g) iSclC, 0 2£#|&U 

t. s? 1 cosswcov u 3 >mitm<oB^m<DW. 2 ©n 

SScDflSffillCOlxTSiW'rS. 0 2(7) (A) ~ (D) li. 
W12 <omm<Dmm<D->V 3 >SHbBiCDJlSfi£;fi;£(OIii(8IC 

«T-5ga5K0ie0-c^-5„ 
[0029] 9tr. ^<r>nm<DBm[z&i\Tte. -f*> 
(om^m^ix^vrz^z. ->un>stsi o±ic. 
§apg»i 2€^-r-5g<b^(o-7^>>/'«^>i 4&BI8.-? 

£ (02(0 (A) ) . 

[0030] ;*ic. ggpgn 2^e>->'j3>s«i 01c 



mm<<*>-\ G£&iRmiz>±*.TZC£\z&V. ->'J3 
>S«1 0<DrtgP(CSI^-<^->(D^1 <Dft&mm2 64 
fl5fi£-T-5 (0 2© (B) ) . 

[0 0 3 1 ] 1 0B(O>f *>&A(DPgl;:. 
3>g*S(D3lElc*tl,TS3«>7j[a]IC;±AU *>>o. 
SSi££->'J a >g«<OSS#£^£ttTff5fijc-r-5. 

(01 CD (B) ) . ;£ASgC0$GB(i. miltt 

(p1lC?et>/5:PgPgpi 2(Dft£<h> 4(DJ» 

$ £(Dttmiz&.z>Tmmt<nz. 

10 [0 0 3 2] ;*lc, 1 (sJBcD-f *>;±A(DI8flC;±Aftg 
£<S(*£:frrS)<hJ5*t(0;*A(C. ;±Aftg£<H(7T 2 0 S 
<0-f*>i±A£f7?. -&UT\-ffI2<Otfi;tfciSi32 8£-> 
U 3 >S«©aS^6>g|F B ^1i-TJ{5fi£r-5 (0 2 © 
(C) ) . 

[0 0 3 3] ;*IC. Wk\ <D&m.m&2 6&JiZ*Wi2<DtlL 

&m&2 8;MBfi£;*nfc->y 3>g«i o^ia^a* 
SHbtf* <t br©gii^7»ia4>Tff o z. t \z <t y . 

81 1 (D&&fiSt£2 6 £81 1 (0rtS5-> 'J 3 >^b@ 30t 
U ^O. IS 2 <Di£i*fiS*£ 2 8£SB2cDrtgfl->y 3>& 
20 4bJl3 2,iU X>0. ->'J3>S*51 OCDSlSlCfSigHb 
)S3 4€r^fi£-r-5Ci:lCj:y. C(Dgl 1 jfc<fctfSfl 2 (0F*9 
SB-> U 3 >&<bS 3 0 fc<fctf 3 2 <h £(0&&{b§i 3 4 <h 
*!UoT«fi£$n*->y 3>K^b8S3 6 4Jf$figt--5 (0 
2© (D) ) . 

[0 0 3 4] 0 2 CO (D) IC^-T -> 'J 3 SMitm 

3 6li. ^1 ©rtgP->'J 3>^<b«3 0fcJ;tfif?2<Dl*) 

suv y 3 >^fbs 3 2 is^^bBi 3 4 twm^zmmi, 

[0 0 3 5] (^ 3 <0H»6<0JB^) ;*IC03~06*# 
30 RSUT. S 1 ©f§W©i/ 'J 3 >^bM<OJf$fiE^;Sfc<fcy: 

m 2 <D¥&w<D7-< -)\> FMitmoBfiiLxmvmizi^T 
- ttitxm 3 emma>mm'£^twnt 03 co 

(A) ~ (C) li. m3coHS6(0^g|co7^ -;PKK<b 
m<DBf£?i>£<DWtBfHzi&-f%m 1 cOggU8li®xa0T'fe 
@4© (A) ~ (c) li. 03<o (c) lagK. m 
2<om^mmxmmx-h^o 05© (a) ~ (o i*. 

0 4(0 (C) IC£K. ^3<Ogg|?»i0Xli0T'&«. 0 
6<0 (A) ~ (C) li, 05(O (C) (CisK. 
gBKr®Ig0T$)-5„ 

40 [0036] m3<r>$km<Di&m(r>7<<-frFmttm<om 
m-nmyz^na. 9t-r. ->y ^>m^&<D±m\z. 

/**>&Bf8.?Z>. C©7^^/^>li, C<0->U 3> 
S«fi<0^^g|^A<)f$fi£$nS^CD^lCl§PaJ€: 

[0 0 3 7] Vy;^/^>(0Jf5fi£lC^/toT. 5fc?\ -> 
y3>S<g (->yn>^x/\) 4 0«fflft5 (0 3 co 

(A) ) . 

[0 0 3 8] CC0->y 3>Sffi4 0*. $£7jclC 

.ton %lc^&s^^nfe7•>'^b7k^jSi«4ffll^T2 0 

50 Vfflm&TZ. ;XiZ. ->'J 3>S«4 0 4$t7K€ffllNT 



( 5 ) 
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-5. 

[0 0 3 9] CCyij3>li4 OCDSSIC, SI 

0->U3>&<bK4 2£ffsfi£f-.5 (0 3(0 (B) ) „ 

[0 0 4 0] S0v'J=]>g{bfl§4 2<Dmmizs>frv. 
9b? . ->'J=l>St5 4 o*«|^^kip (0j*tMn lea 

«K 9 5 OtCOSgTM 5^->'Ja>St5©aS€l» 
&{b£lt<5. CCD&^blCfcoT. OnmOii 
•>'J=i>^blg (-> U a >?&SHbBi) 4 2«^sti 
•5. 10 

[0 0 41] ;*ic. g®y'j3>S<bl4 2±(C. ->'J 
=1 >£<bBl 4 4 £Jfcfi)t-r& (@3© (C) ) . 

[0 0 4 2] ->'Ja>g<b8l4 4COfl5fiJclC&*:U. 5fc 

■f . ai-> u =i >SKbs§ 4 2 /Wf5dc£nfc-> u a >s« 

4 0*, i«ffi<b^mfflfiJcS^ conflicts 

m?Zo L/T. C©yiJa>H4 0«, NH3 fc<fc 
L*S i H4 ^±iLtiitif>. 8 0 0°CC0SgT9 5 
tt&ma&JI^-r -5. CCOflfc&iillCfcy, »2 0 0nm(O 

[0 0 4 3]*IC. ■> I J3>S«4 4±|;, 20 
st*>4 6*JKfi£-r^„ (04COA) ) . 

[0 0 4 4] l/y^ |-/1*>4 6<DJf$fiElC*fcoTli. 
9ft. •> 'J 3 >£<b® 4 4 #JBfi£ £ tlfc > U 3 >S« 4 
OS:^JI<b^S4Sfi£fiSS(D<Frt^t>IXUaiLT. ->'J 
3>£<bfll4 4±|C**)1 (tm©II©l/yXh*i?l;L- 

^Stl^4 8lCg§DgP5 0£=£-f •Sl'v* hA*>4 6 

[0 0 4 5] ;*IC, UyX h/^>4 6$lyf>^7 

UTffll^T. JSlEtt-f ^->x>>^>^'|c < i;'J-> l J 30 
a >£<bK4_4©raP§P5 OfCfSail/TO-5gB#£&5£ 
i/T. -> U a >^bSS/<^ > 5 2 ZmtfltZ (04©^ 

(B) ) . 

[0 0 4 6] C(D<fc?lCLT. 1/^ h/<^>4 6*5«fc 
Ot-> "J 3 >£<fc83/t^ > 5 2^e>^C-5vX^/t^>5 4 

[0 0 4 7] St^-ttisiffsfili^sEfiHsU S[zmm-( 
*>5 6ZMVmiz&ATZz\tlz&V, ->U=i>Stg 
4 0<Ortg|5lc, K5g-f*><0ffi!K8«5 8*}f$fi£t--5 

(0 4 CD (C) ) . (Si. 04© (C) (cfcOTte, &A 40 

t = (OX St X 1 . 60 2X 1 0") 

<iu st (cm? ) tt-f^>tf-Atjmmiti^m 

tLTI=1 OOdA, St =4cm2 .0=1. 2X 

1 o»8-<^->/cm2 *«A-r«t. t«. #)4mms 

[0 0 5 4] hmH&mizVtZL-DT. 
>4 6£&5£-t-5 (S5(D (A) ) . 50 



[0 0 4 8] &m-<*><DiS.AtZ3>>fZ-3T\*. 9ft. -7 
> 5 4 ftfz~> 'J a >Stfi 4 0 £*f*> 

;±A^S (0^-a-T) f l/T, ccOv'Ja 

>Sffi4 0CDSB4 0 alCttUTSHlC. J)D2®E 1 5 
OkeV, K-XS4 X 1 0"^^>/cm2 CD&ft 
T. SMSt;tf;*£ffll>T'1'*>;±A£f7?. ^(OjgHI. £ 
5 4(0§§Pg|55 o^e>s®->'j 
3>SHbfll4 2£fl-UT;iA;**lT, ig^ttglJEfiSc^JE 
^4 80->'Ja >g*6 4 0 CDrtg&lCffi&fiUg 5 8 t)W 
fiE$n-5. ^*>;iA<DPg<D&#<fcUTIi, fflX 

IfiDilttff 50keV~200keV, K-XS 1 x 1 
0"~9X1 0»-(^>/cm2 TA-5Ci#SJL 

[0 0 4 9] CCT, mi<DV^7\Z. ^-yi|f» 
JtJtlC^oTSa^fcv'J 3>g*g4 OF«9g|5CO^'f^-> 
ttffi^-f. 0 7CD^7 7(Dgl$4(i->U 3>S*S4 0(0 
3104 0 afr£><D&t£ (urn) £«U IKMI**— ;*x 
W^Sig (ffS^ft) £SbTO-5. tL/T, 0 7<£<O 
S$0. 3 8 umttiB.&fpfot UTs •> 'J 
3>S<5 4 0<Drtgi5|Cffil4^^ff$fi)c$nTtN.SCi:X>< 

[0 0 5 0] 08<D^:7IC. ^t^f *>;iAB# 

i^^au. Jffi$*(i->'j=i>sfficos®^e><oa?3 

(nm) tS&ZHgmmm (nm) £*HSfc3|7nT«UTO 
■Tftlglll ^e>. JPSX^.;U^1 5 0 k e VCOif^CO. 

&§zmmi3.#i 3 8 o n m. mmmmzm 9 0 n m-c^-s 
c<h*<«-A^„ ccotsijjRfK*. 07ic^$n/t. mm 

[0 0 5 1 ] ^. mQ<DCf^yim^r^[zm^rz.%\n 

Umi. SlM2 : m+ttWisV-X rvuavesi 
K-tf>^j . 1 9 8 6?, AS«^#ttWcOp 1 8 4 

-18 9) lzmW:t< HT^Z&Wu ftlCgU 8 6MCOSC 
(3-15) ^e>iC (3-19) ICS^< t>CO-p*'J, 

0 8l±. S:S«2(Olg1 8 6MCO0 3 • 1 1 iZtt^TZ. 
[0 0 5 2] ->'J=l>S«(CRlfMC0K-Xa<t> 

t («>) fie*^5ajcoTie<D d) 

[0 0 5 3] 

/I • • • (1 ) 

[0 0 5 5] JlDf^«aSlC5feVtoT. iS->'j3> 

K<bm4 2 <OgaPgi5 5 0 lc!SaiLTl>'5gB^*. 5%7 
Vitfcm (HF) jS«IC€:ffltxT^*-r-5 (0 5(0 

(B) ) . 

[00 5 6] a®-> 'J 3 >K<bS§ 4 2 (Oggpg? 5 0 (CSS 
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[0 0 5 7] iXlz. ffiU^135 8)&<JBfi£$n^:->'Ja> 

•J. ffi&TS^S 8£rta$->'ja>g<bJf 6 OtU 
O, ->U3>St54 O©a0lCf&®<b^6 2£fl5fi£*--5 
chicly. cortgp->u □>K<bll6 oico^'fb 
16 2 <h#siMc mmisT— #t& or. hsjssoo 

nm©7-f-^h'K<kK6 4^ggpgP5 0lC^fig1"-5 
(@5ffl (C) ) . 

[0 0 5 8] C©aPt&Mg$fr?IC£fcoT(i. 5fc*\ 
^®->'J n>I$fbJl§4 2©glPg&5 OlC&JiiLTl^gB 10 
tttf&^Sttfcv' U a >Sffi4 0 «t^^bjtF(ClS^ 
-T-5. fOT. C©yUa>li40^ 62s5t<h7Ki!t<t: 
*1 5W1 Oroa^Tjg^UrcPfflm* . 1 OOO^CCD 
iSSTI O^^DfSit-*. fSj, flPf&Sgli, 8 0 0t~ 
1 2 0 0 < COiEH^»illTfc€). Cftli. iraf&i&S#8 

o ot<fcy<&{g<&5<i:. ->u □>sts*ic^(ii^>aj/h 
y t> s < & s <t . s&gHbgi «f» ic -> y 3 >&M£k lis < & 
[0059] zwmm&mot&izit. ->>j^>m 20 

[0 0 6 0] CCT, 0 9IC. 7-f-;UKK<b^6 4 05 
A-Xtf-f g&#6 4 aW8rSS€:^-r. *7c, 09 
IC. ££3fc©;£;2rC\ C(DHSS©fl5ftl<l:l5lGll$i|s*)5 0 0 
n m©7 -r --/U KgHbflgfc TKfiE U7ci§£©/A'-X tf- * 
<DfEtt*^M(C^. S£3fc©7j;£T(i. JS£#)5 0 0 
nm7<f-)l,\imitm£mi$.? •5<7)IC, ^ 1 OOtffelJjP 

[0 0 6 1 ] c©jS. c©HJg©ff*srm. g£3fc©-|-tt 

©— ©£n owi[mmKM-zmm&.<omz<D7 <<—)\, 30 

©JKSslCifcO-Tli. A— Xe-^©J&ft£ft3fc©ift-# — 

<D—izwmTz>z\ttfi-x?&z>. ee^r. c©njs©jBiig 

icfcUTIi. A-Xbf-^©fBfiJc£«)*JUT, fr-o. m 
[0 0 6 2] fSL /*-Xtf-?(Df£ik<Dtt%llZ$>fc-DT 

■v&zrttb. dgwic. 5m 

SLTit&L-Tl^. 40 

[0063] ;*ic. »pfj«&s<Dfgiic->'j zi>mitm/t* 
>5 2±\zm.i&i£titimmm6 6*, 5%ic*&*Ru/t 

H Fjgj$£ffll\TB££-r-5 (06© (A) ) . 
[0 0 6 4] ;*|C. v'J ^>mtm/^>5 2£. 18 

0 < ClCjP&3n*:yA> e S£ffll\T&£-f5 (0 605 
(B) ) . 

[0 0 6 5] ;*IC, J$?¥UTO-5S®-> l J3>&$<b^4 

©si -> u □ >mtm 42 & snt. -> y □ >s 

tK4 0©Sffi4 0 aX><StbU/S:^^ T^x-fXSgigE 50 



6 8<fcfcU. 7^-;UHIS^bM6 4^fiE3n^SSlgE*< 
SSI^tt&SS^ 7 0t4« (06 (C) ) . 
[0 0 6 6] C©<fc?lC. m2<D¥£W<D7-< -Jlr^mt 

mnm&yanz^tnt. timmmoi&iz. t£tftsnat>rt 
ss->y 3>mitmttzz. c©/z<&. c©rtgB->yn> 
s^bJi <t mm tr> e> is^s nfcf&K<bJi t &&t>it/zm $ 

<D->'J a>^<bM*JBfiE-r^c<t*<-C#*. -?-©J£^. 
fi£3R<fcy tt)Sl^M«i3i«>B$m (iP»B#^) T. SrlO 
H$©:7*-juh'iS<blg£?#£c:<t/><T££. c©jfc 
A. A-Xtf-^A<fi£gr«iP^P B 1*3S<-r-5C«tlC 

[0067] m4<Dnm<Di&m) ;*tc» 01 o;js<fctf 

01 1€r#RSUT, ^1 ©3£W©->'J zi>lg<blBi©»$fi!c 
^;S*3«fc^ 2<D5£W<DZ>4 -)\, KBHbfi3l©Jf$J5£:£;£© 

wcooT^bts-css 4 (Dnmvmmt uTi&ss-r -a. 

01 005 (A) ~ (C) li. ^4 05||«g(D}Bg§(D7^- 

AFmtmwmmynaomvHzi&Tz. mioggssrs 

I*I0T&-5>. 01 1 © (A) — (D) li. 01 0© 
(C) (C^<. m2O3gg|5»r®Xli0Tfe-5„ 
[0 0 6 8] ft, m4<DHSSOJf$g||Cfcl\Tli. V^.^ 
> 5 4 *ff$fi£t--S>Xfijg(i. ±i&<D& 3 O||J6<0ff$ 
fislCfclt^Ilii:!!)— T*5©T, ■Z<Dmmt£3lW&& 
BSf -5. 01 0*5^^01 1 lC^^l^Tli. S3© 

ussw^gi ic fc(t s rafi£j$#tf> «t m -omm&ift ic 

I*. |S|-CD^4f=tUT^t-„ 

[0 0 6 9] 9c-f. 0 1 0(D (A) (C. ->U =I>S«4 
0±IC. VX^yt^>5 4#fl5fi£2n/tttgs£5F-r< 1 0 
1 00 (A) It B4(0 (B) ICfctJEt-TS., 

[0 0 7 0] £4£>HSE£>ffJiyHCfcOTIi. ^X^/ 1 ?^ 
>5 4*<Jf$fi£$tl^, -f*>*yij3>S1S4 0©S 
0ICJ4UT1 1° m-ttcSUsblift (0 1 OT'liSi^b 
STlC|6]t>T) ;±Af-5. C© 1 HiO'f^V^Alci 
oT. y'Ja>l«4 0©7f f ^?®WMSti5 

> 5 4v>Tm<Dmm<D-$i'ft£$tsmt&(z. m i ©t£Si 

15H§&7 2*Jf;fi£-r-5. Cfl)g1 Wl£i4^7 2 

I*. ->'J a>S^4 0©a®^e.SglF B 1S-ttTJI$fi)c-r'5 
(010© (B) ). £fz. ;±AftgW®lli, iSIt^: 

yjftfzfe-orzmasns onrnzii. ?^^>5 4© 

H$<t©tt^lcJ;oT»JRB$n-5. 
[0 0 7 1 ] *|c. ;±A;fr|S)£ 1 0a<h(*J5«^|S]lc<IS 
ItT (01 OICfcOT. ^±^6STIC|SjoT) . 2 0 
B<D-f5l->;±A$fTt>T. m2<Dft®Lmm7 4&mj&t 
Z (010© (C) ) . m2<D&m.ffi®7 4t>. mi <D 
StiftfiS137 2 ilHJtillC. ->'J3>St5 4 OWS04 0 a 

[0 0 7 2] $t, 1 0gfc«fcC/20B©-f ^->;iAS: 
(*li. aA^|SjA^4&-C*-5Ci©fftli. ±aufci3 
©HSS©fl$flilct5(t*-f>f>j±A^#<tlS)-T , *.5. ^ 
/t. ;±Aftg©l5fflli. <l(t/S:^|pllc^ofc§gDgB5 0 
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to o 7 3] J!insi«asic5feiioT. u>x 

>4 6£Bfc£-T5 (BHO(A)). 

[0 0 7 4] ;*ic. i\mam\z9ttL^x. SS->ija> 

SHbffil4 2 03iaPgB5 OlCKmUTO-SaW^S?!;:?-;/ 
<b7k^ (HF) iS«lC*ffll\T^f -5 (@1 1(D 
(B) ) . 

[0 0 7 5] ;*IC, ^1 *5J:^2(Dffil4^7 2fc<fc 
Zfi7 4#fl?fijc$n/S:v'J 3>Sffi4 OCDSD^a^K^ 10 

tf^HSf-Cfrpcifcfcy. ^irot£Dt^7 2* 

m 1 ©rtSP-> 'J □ >&4bJt 76iU m 2 (DHZftLffim 7 
4£SS2&Drtg)$->'.J:3>6SHbJl7 8tU fro. ->U3 
>Sffi4 0<patffllC®i&<bBi8 OSrJfsfiSc-r^CtlCi; 
*J. cfflii fc«tw:m2cDrtgp>'ija>^b«7 6fc<fe 
#7 8<!:CC0t|fcg<bBI8 0 ££t£lWCitSllsT— ' f*<t/«E 
t>T. ISft5 0 0 nm©7^-;i-h'Sftl8 2*iP 
BP 5 0 (01 1 CO (C) ) . CCQiJQgi 

«&acoieic(i. -> y □ >m.<tw*-$> > 5 2 ±ic tn^b 

aS 6 6A<JBfi£Sn-5. 20 
[0 0 7 6] ;*ic> ±MU^3coilSgcoJRfi§<t:(H]«(c 

L/T, f&6$<bfll6 6, ->U a>g<bffit/t*>5 2fc<fctf 
Sffl/TOSSIv'J =J>gHbBll4 2 a £JH;*lC&*"r 
•5. -tco^m. ->'J 3>StS4 0CD3?H#fS{i!L. 
*«7^f^^6 8i/«cy. 7-c-;uKK-fbflid^aj 

[0 0 7 7] ^4C0^SgC0JBfiglCfct\Tli. Tt>7--<7 

mm 6 8 co-auttcoTftijic m 1 cortaj-> u a >BHb« 
7 8 fcettfsi 2 <Drtg?-> u a >m<tm 7 8 A<ffSfijc$nT 

[0 0 7 8] ±murt&mm<DBmT\z. cn^cofgw 
fco-cii. jin»«iacoifsm. rtSB->y =j>^bss<h^ 

<bBS <fc tfiS. O lc jSJt U T-<* <fc t> £: -> 'J =i VKftOMs 

jct/7>f-;uH^<b8i<7)0ijic^i>TittWu^. cne> 
cofgnrm. rtgp->y zi>^bBg<t»^bis<tii^-rL 

[0079] &tz. ±&i,fz&mm<Dmm\zi$[.\Tit. 

[0 0 8 0] ±iiEUfc&ll«gC0Jf5^ICfclNTIi, 
-0OO>f^->;±A*-SWlfe# (SOME. K-Xi) 
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